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Inversion of the normal interatrial septum convexity has
been described in patients with right atrial pressure or
volume overload, but there is no reference to this abnor-
mality in acute myocardial infarction. A group of 576
consecutive patients with acute infarction and serial echo-
cardiographic studies were prospectively evaluated during
a mean follow-up period of 46 days . Inverted interatrial
septum convexity was found in 3 patients (5.2%) ; 2') of the
3 presented with inferior infarction with right vei ttricular
involvement (29 [24.4%] of 119) and the remaining pre-
sented with cardiac tamponade secondary to heart rupture .
The incidence of inverted interatrial septum convexity
rapidly decreased, and after 3 months it was present in only
five patients .
All patients with inverted interatrial septum convexity
had a right atrial pressure greater than or equal to pulm,
nary capillary pressure, a relation found in only 2 of 43
patients with right ventricular involvement and normal
septal mnvexity. In patients with right ventricular infarc-
tion, right atrial pressure was higher in the presence of
inverted septal convexity (15 .9 ± 4 .1 versus 1 .5 ± 4.1 mm
Under normal conditions, the interatrial septum is curved
slightly inward toward the right atrium . This configuration is
best identified during systole (1,2) . Inversion of the normal
interatrial septum convexity has been described in patients
with an abnormal increase in right atria( pressure or volume
overload, as a result of tricuspid regurgitation (3-5), Eb-
stein's anomaly (1) or pulmonary hypertension (1) . An
increase in right atrial pressure can be observed in some
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Hg, p < 6.1) and the incidence of by tension (1
134.4%1 of 29 versus 15 [17 .4%) of 9, p = .4) and third
degree atrioventricular block (1 [34 .4%] of 29 versus 11
[IL2%] of 9, p = .6) as well as the mortality rate after
3 months (9 [31%] of 29 versus 11 [12 .2%] of 9, p = .4)
were higher in the presence of inverted convexity than in
patients with normal septa) convexity . Patients with right
ventricular infarction treated with thrombolytic agents less
frequently exhibited abnormal interatrial septum convexity
than did patients without thrombolytic treatment (4
[11.1%] of 36 versus 25 [3-!5.j of 83, p = .3).
Thus, inversion of the interatrial septum convexity 1) in
patients with acute inferior infarction is related to the
presence of right ventricular involvement ; and 2) in pa-
tients with right ventricular infarction identifies a subgroup
with a more severe degree of right ventricular dysfunction
and worse prognosis. Interatriai septum convexity should
be routinely evaluated in echocardiograubic studies per-
formed during acute myocardial infarction .
(j Am Coil Cardiol 199;15.-81-5)
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patients with acute myocardial infarction, most often in
association with right ventricular involvement (6,7) . Never-
theless, the shape and convexity of the interatrial septum
have not been studied in acute infarction . To establish its
incidence and significance of inversion of the normal inter-
atrial septum convexity, the shape of the interatrial septum
was studied by echocardiography in a prospective series of
patients with acute myocardial infarction .
tudy patients
I
-
A total of 612 consecutive patients (499
men, 133 women, mean age 61
.13 t 12.8 years) were stlidied
prospectively. All were admitted to the coronary care unit
13119714153 .5
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of La Paz Hospital from June 1, 1986 to May 31, 1988 with
the diagnosis of acute myocardial infarction, according to
common clinical electrocardiographic (ECG) and laboratory
data. Thirty-six patients were excluded because insufficient
data were available for study. Infarct location in the 576
remaining patients was anterior in 258, inferior in 245 and
strictly lateral in 26 ; 47 patients had a non-Q wave infarct or
an infarct of indeterminate side . One hundred nineteen
patients (48 .6%) with inferior infarction demonstrated ECG
criteria (8) (Q wave and ST segment elevation higher
in lead V4R than in leads V, to V 3 , n = 97) or hemodynamic
criteria (6,7) (right atrial pressure > 1 mm Hg and similar to
pulmonary capillary pressure or showing a noncompliant
pattern, n = 67) of right ventricular infarction. All patients
with right ventricular infarction also had ECG criteria of
inferior wall necrosis . Nevertheless, this group will be
referred to as having right ventricular infarction,
CB features. The features analyzed included age, gen-
der, previous ischemic heart disease, chronic obstructive lung
disease, blood pressure, functional subset according to the
Forrester classification (9), syncope, arrhythmias, cardiotho-
racic index, conduction disturbances, pericarditis, postinfarc-
lion angina. reinfarction and use of thrombolytic agents
.
Hemodynamics
. Hemodynamic monitoring employing a
triple lumen thermodilution Swan-Ganz catheter was per-
formed in 324 (56
.3%) of the 576 patients after clinical
indications such as symptoms of heart failure, prolonged
chest pain or suspected mechanical complications
. Hemody-
namic monitoring was performed in 85 of the 119 patients with
right ventricular involvement
. Right atrial, pulmonary artery
and pulmonary capillary pressures were routinely measured
emd )toying a Gould or Statham transducer and a Siemens 34
Mingograph
. Informed consent w,, obtained from the patient
nr'
. i close relative before insertio <
.  of the catheter.
E hocardio~raa hic studies
. Serial two-dimensional
ec hoc
;ardiograrits were obtained employing a Hewlett Pack-
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Figure 1 . Apical and subcostal four
chamber echocardiographic views
in a patient with acute right ventric-
ular infarction and normal inter-
atrial septum convexity . Arrows in-
dicate normal interatrial septum
convexity toward the right atrium
(RA) . LA = left atrium; LV = left
ventricle ; RV = right ventricle .
and 772A ultrasound system or Toshiba SSH-6AC equip-
ment with 2 .5 or 3.7 MHz ultrasound probes at days 1 to 2,
3 to 4 and 7 of symptom onset, before discharge from
hospital and 1, 3, 6, 12, 18 and `4 months after the acute
episode. The mean follow-up period was 46 days (range 12
to 742) . The shape of the interatrial septum was analyzed in
the apical and subcostal four chamber views, and considered
to be normal when its convexity was directed toward the
right atrial cavity during the cardiac cycle (Fig . 1) . The shape
of the interatrial septum was considered abnormal when its
convexity was clearly directed toward the left atrium (Fig . 2)
during all or part of the cardiac or respiratory cycle. Thirty-
six of 612 patients were excluded from the study either
becr:use an echocardiogram was not obtained before the
patient died or because images were of insufficient quality to
correctly classify the shape of the interatrial septum .
All echocardiograms were reviewed by two observers,
who reached an agreement regarding the convexity of the
interatrial septum without knowledge of the clinical or
hemodynamic data
.
Statistical analysis . To investigate the possible mecha-
nism of the inverted interatrial septum convexity, the rela-
tion of right atrial and pulmonary capillary pressures was
compared in two groups of patients with right ventricular
infarction and hemodynamic monitoring . Group A included
24 patients with abnormal and group B included 43 patients
with normal interatrial septum convexity . Only the hemody-
namic data obtained immediately before or after each echo-
cardiographic study were considered for analysis
. In addi-
tion, the relative incidence of the clinical variables and
survival data were compared in patients with and without
abnormal interatrial septum convexity
.
Differences between continuous data were compared
with the unpaired Student's
t test ; discontinuous variables
were compared by chi-square analysis
. Differences between
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Figure 2. Apical and subcostal four
chamber echocardiographic views in
a patient with acute right ventricular
infarction and inverted interatrial
septum convexity . Arrows indicate
inverted interatrial septum convexity
toward the left atrium . Abbreviations
as in Figure 1 .
groups were considered o be statistically significa .it when
p values were < .5 .
Results
Incidence and relation to infarct location . The incidence
of inverted interatrial septum convexity during the acute
phase of myocardial infarction as well as during the follow-
up period is shown in Table 1 . Thirty patients presented with
abnormal interatrial septum convexity in the coronary care
unit ; 29 of these had inferior infarction with electrocardio-
graphic (ECG) or hemodynamic criteria, or both, of right
ventricular infarction . The remaining patient had clinical,
hemodynamic and echocardiographic critc . -ia of cardiac tam-
ponade; rupture of the left ventricular wall was confirnied at
surgery. Two patients with right veno ,cular infarction and
abnormal interatrial septum convexity also had cardiac
tamponade secondary to ventricular rupture confirmed at
surgery
.
Only one patient with normal interatrial septum convex-
ity during hospitalization developed abnormal septal con-
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vexity 6 months after the acute infarction . This patient had
chronic obstructive pulmonary disease, pulmonary hyper-
tension and pulmonary epidermoid carcinoma
.
Hemodynamic correlations . Patients included in group A
(abnormal interatrial septum convexity) had a higher mean
right atrial pressure than did patients in group B (normal
septal convexity) (15 .9 ± 4 .1 versus 1 .5 ± 4 .1 mm Hg, p <
.1) and slightly lower pulmonary capillary pressure (13 .6
± 4.3 versus 16 .3 ± 7 .5 mm Hg, p = NS) (Fig . 3) . In group
A, right atria) pressure was always greater than or equal to
pulmonary capillary pressure. Conversely, in group B, all
but two patients presented with the opposite hemodynamic
pattern, right atrial pressure being less than pulmonary
capillary pressure .
Clinical correlations. In patients with right ventricular
infarction, the incidence of the following features was higher
in the subgroup with inverted interatrial septum convexity :
hypotension (1 [34 .5%] of 29, versus 15 [17 .4%] of 9, p =

.4) third degree atrioventricular (AV) block (1 [34 .5%] of
29 versus 11 1112%] of 9, p =  .6) and pericarditis (7
[24.1%] of 29 versus 3 [3.3%] of 9, p =  .2). Abnormal
Table 1 .
Incidence of Inverted Interatrial Septum Convexity in 576 Patients
:*pith Acute
Myocardial Infarction
AM] = acute myocardial infarction
; Discharge - incidence as
mqpsse~ hy the last echocardiogram obtained
before hospital discharge
; Hospital = incidence as assessed by several echocardiograms during the hospital stage
;
RVI = right ventricular infarction .
Hospital Discharge I Month
1, Months 6 Months
12 Months
All AM[ 3/576 2/539
7/417 5/48 4/393
1/32
5 .2% 3 .7,"e
1 .7% 1 .2% 1.%
.3%
RVI 291119
19/11 i 7191 5187
3/84 1/64
24.4%
17 .1% 7.7% 5
.7% 3.6%
1 .6%,
84
4
3 -
28-
26-
24-
22-
2-
18-
16-
14-
12-
1-
11-
6-
4-
2-

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Figure 3. Mean values of right atrial pressure (RAP) and pulmonary
capillary pressure (PCP) in the two groups of patients . Observe that
in the presence of inverted interatrial septum (IAS) convexity, mean
right atrial pressure is always greater than or equal to pulmonary
capillary pressure. In the presence of normal interatrial septum
convexity, the right atrial pressure is almost always less than
pulmonary capillary pressure .
interatrial septum convexity occurred less frequently in
patients with right ventricular infarction treated with throm-
bolytic agents than in patients without thrombolytic treat-
ment (4 [11 .1%] of 36 versus 25 [3.1%] of 83, p = .3) .
Survival . The overall hospital mortality rate in the 612
patients with acute myocardial infarction admitted during
the study period was 16 .8%. In the 576 patients actually
included in the study, the overall hospital mortality rate was
12.3%. In the 245 patients with inferior infarction, no differ-
ences in hospital mortality rate were observed between
patients with (9 [7 .6%] of 119) or without (11 [8.7%] of 126,
p = NS) right ventricular involvement, but the mortality rate
was higher in patients with anterior myocardial infarction
than in patients with inferior infarction (39 [15 .2%] of 258
versus 2 [8.2%] of 245, p < .2) .
In patients with right ventricular infarction, the hospital
mortality rate was higher when inverted interatrial septum
convexity was present (3 [1 .3%] of 29 versus 6 [6
.7%] of 9,
p = NS)
. Although this difference was not statistically
significant, the cumulative mortality rate after 3 months of
follow-up was significantly higher in the patients who had
abnormal interatrial septum convexity during the acute
phase of myocardial infarction (9 [31%] of 29 versus 11
[12 2%] of 9, p = 
.4).
Discussion
Previous studies have described inversion of interatrial
septum convexity in patients with different cardiac condi-
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Lions, again demonstrating the ability of two-dimensional
echocardiography to identify abnormalities in cardiac phys-
iology. This is the first study to describe such inversion after
myocardial infarction and to relate this abnormality to vari-
ables of clinical and prognostic significance .
Incidence of abnormal interatrial septum convexity . The
interatrial septum can easily be identified in the apical and
subcostal four chamber echocardiographic views, and inver-
sion of its normal convexity is a relatively frequent finding
during acute myocardial infarction . It was identified in 5 .4%
of all 576 patients included in this prospective series . The
incidence rapidly decreases after the first few days of symp-
tom onset, and after I month it was found only in 1 .7% of
patients. However, in some cases, it persists for months
after the acute episode . Only one patient developed inver-
sion of interatrial septum convexity after discharge from the
hospital and, in this patient, the abnormality was secondary
to pulmonary hypertension .
This abnormal echocardiographic finding was clearly re-
lated to infarct location . In 29 of 3 patients with inverted
septal convexity, there were ECG criteria of inferior infarc-
tion . Furthermore, 29 of the 3 had extension of the necrosis
to the right ventricular wall according to ECG c . hemody-
namic criteria, or both . However, one patient without right
ventricular infarction exhibited inverted septal convexity
and hemodynamic criteria of cardiac tamponade secondary
to rupture of the left ventricular free wall, demonstrating that
this abnormality is not specific for right ventricular involve-
ment during acute infarction . Although most of the patients
with inverted septal convexity had right ventricular infarc-
tion, the inversion cannot be considered a sensitive diagnos-
tic criterion because it was not present in 75 .6% of the
patients with extension of inferior necrosis to the right
ventricular wall .
Pathophysiology . Inversion of the interatrial septum con-
vexity was clearly related to an increase in right atrial
pressure above the level of pulmonary capillary pressure
(Fig. 3). In all patients with inverted septa] convexity, the
mean right atrial pressure at the time of echocardiography
was greater than or equal to pulmonary capillary pressure .
Because the interatrial septum is a membranous structure, it
is possible to assume that its convexity toward one or the
other atrium is influenced by the pressure gradient between
the atria.
There are few reports on the possible mechanism of
inversion of normal interatrial septum convexity and the
relation between the echocardiographic findings and the
interatrial pressure gradient . Percy et al
. (4) demonstrated a
right to left atrial gradient in a patient with tricuspid regur-
gitdon and inverted interatrial septum convexity . Con-
versely, Tei et al
. (1) found a correlation between the
amplitude of interatrial septum motion and an increase in the
left t_) right atrial gradient in patients with mitral regurgita-
tion .
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Clinical significance . The presence of inverted interatrial
septum convexity identifies a subgroup of patients with right
ventricular infarction and a more severe degree of OWN
right ventricular dysfunction, manifested by a greater inci-
dence of hypotension and a higher level of right atrial
pressure . In the present study, this group also had a greater
incidence of third degree AV block . It is interesting to
observe that in acute right ventricular infarction, the inci-
dence of abnormal interatrial septum convexity was signifi-
cantly lower in patients treated with thrombolytic agents,
suggesting that this therapeutic approach preserves right
ventricular function .
Finally, the pr_ .ence of inverted interatrial septum con-
vexity was related to prognosis after acute right ventricular
infarction . Although no statistical differences could be ob-
served during the hospital stage, the mortality rate at 3
months was greater in the group of patients with inversion of
interatriall septum convexity (31% versus 12%, p =  .4) .
Conclusions. Inversion of interatrial septum convexity is
a common finding in patients with acute myocardial infarc-
tion . It is related to right ventricular involvement by the
ischemic process and identifies patients with a greater degree
of ischemic right ventricular dysfunction and worse progno-
sis than those others. However, cardiac tamponade second-
ary to ventricular rupture must be considered in the differ-
ential diagnosis. For these reasons, the study of interatrial
septum convexity should be routinely included in the echo-
cardiographic evaluation of patients with acute ischemic
heart disease .
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